Caspases and programmed cell death in the hypersensitive response of plants to pathogens.
The hypersensitive response (HR) is induced by certain plant pathogens and involves programmed cell death (PCD) to restrict the spread of pathogens from the infection site [1]. Concurrent with the induction of cell death, the host activates a defense response [2]. The cell death associated with the HR in several plant-pathogen systems has morphological similarities to animal apoptosis [3,4], which suggests that cell death mechanisms in plants and animals may share common components that lead to similar cellular events. Caspases are conserved cysteine proteases that regulate animal PCD [5]; caspase activity or an involvement of caspases in cell death has yet to be reported in plants. In this work, we investigated the participation of caspases in HR cell death. Caspase-specific peptide inhibitors, Ac-YVAD-CMK [6] and Ac-DEVD-CHO [7], could abolish bacteria-induced plant PCD but did not significantly affect the induction of other aspects of HR, such as the expression of defense genes. This result confirmed our previous model that cell death can be uncoupled from defense gene activation during HR [8]. Caspase-like proteolytic activity was detected in tobacco tissues that were developing HR following infection with tobacco mosaic virus (TMV). Our results provide evidence for the presence of caspase-like plant protease(s) that participate in HR cell death.